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ISSUE: Should the NRO acquire an interim system with 
improved imagery response time prior to EOI? 
If so, what is the desired system approach and 
what is to be the funding source? 


Summary: 

Since the January ExCom, the NRO field organizations 
have mounted an extensive investigation and evaluation of 
interim system concepts, Simultaneously, the United States 
Intelligence Board has directed an extensive effort in 


defining the interim system intelligence requirements against 


which the system concepts could be. evaluated. As the interin 
systein intelligence requirements took shape, it became 
eeidene” chat there were no "quickie" cheap system concepts 
which) could satisfy the requirements. 

Phe NRO analysis of system capabilities versus require- 
ments; did lead to two rather obvious conceptual choices. 


One choice is to select one of the special purpose systems 


conceived especially for the interim quick response task 


and to develop it as an addition to the current NRP photo- 


satellite mix. appears to be the best choice if 


this course is chosen. In this case, the costs of the new 
system are entirely additive and the system would be obsoleted 
with the introduction of a near-real-time system, The other 
choice is to develop an interim system which also satisfies 
the near-real-time requirements. The most promising concept 


which! falls into this category is the Film Readout GAMBIT 
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excess perxormance to permit a reduction in the nuwher of 


HESAGON missions required and yet, being 


GAMEI@ variant, it increases the overall GAMBIT procuction 


This provides off-setting costs after [OC which make 


| 
—| : e 
the FROG concept attractive on a long term basis. In the 
} 


near term, however, it is one of the more expensive interim 


Viewed as a near-real-time system, FROG provides 


y the same performance as EOI and provides it 
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to have several attractive features which no film- 
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based| system can match and is generally thought to be 
imagery reconnaissance technicue of the future. The EOI 


technology program has progressed well. System definition 


oD x“ 


is underway with three contractors.. The FY-1972 budget was 


| 
ecision around the end of CY-1971. Other options were 


x a a 8 oy + 
felt to be less expensive and hence wouid easily be accom- 


are are 4 


™ Phe interim system issue is interwoven with the EO] 


in that we cannot, within our present budget, afford 


to initiate development of both systems uniess other NRP 
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bgrogran funding is significantly adjusted. The issue before 


is whether to initiate cevelopment of an interim 


System |(probably and proceed with system definition 


of EOL, leading to an early system go-ahead, or whether to keep 
EOI technology going at a rensonable level and initiate devel- 
opment jof an "interim" system (probably FROG) which stands 


a goodichance of fulfilling our requirements for the indefinite 


future, If the first option is taken, money for 


development can be provided within the existing budget 


oy deferring initiation of EOI system development for about a 
year, If the second option (FROG) is taken, money for FROG 
Geve lopment will delay system development of EOI for two 


years. |After such a delay it might appear desirable to delay 


Le 


furthey until FROG results and their impact were evaluated, 


uld lead to an overall delay of three to four years, 


I 
“a 
fhnis wou 
i 
ae 
=OI tedhnology would be continued at about the present rate. 
} 
Background 
| 
At the January Special ExCom meeting, there was considerable - 


discussion of interim systems. It was agreed that a hard look 
pe taken at various approaches including “more of what we alreaay 


nave,’ |GAMBIT and CORONA 6 PACKS, Film Readout GAMBIT and 


As a result, CIA/OSP and SAFSP were asked to 


prepare cevelopmental and programmatic data on the systems 
specificaily mentioned at ExCom ana on other appi Oe Taee 
concepts, The NRO field organizations in turn initiated 


contractor studies in some cases and in others undertook the 


effort jin-house. BYE-.275« 
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COMIREX completed its analysis of satellite imagery 
needs|for an interim crisis response capability on 12 April 
and their current plans are to submit the resulting require- 


ments |statement to USIB on 22 April. During the process of 


this analysis, the NRO was shown the preliminary COMIREX 
results to provide a design basis for the alternative interim 
systens, Nominal interim requirements are summarized as 
follows: 
| a. Numbers of Critical Situations. System 
designers should plan for ieee to five critical situations 


each year, with perhaps two of these occurring simultaneously. 


b. Access and Duration of Sustained Operations. 


The system should have the capability to sustain daily access 
to one or more widely separated crisis areas (and any associa- 


ted warning and indications targets) for periods of approxi- 


mately one month. 


| ec, Targets Imaged and Capacity. On a daily 


basis, an interim system should be able to image up to 
| 
70 insitallation-sized targets (i.e., three by three NM). 


In addition, it should be able to perform area searches 


totaling 4,000 square nautical miles, and be able to 


search 300 nautical miles of lines of communication 
(assumed to be five nautical miles wide), Stereoscopic 
coverage is desired, but some monoscopic coverage would 


be acceptable. 
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| d. Ground Resolved Distance (GRD). Imagery 
of ingtallation-type targets should be at a GRD of two 
to fide feet (one foot or less in infrequent special 
situations), Three to five feet generally would be 


required for the search of areas or lines of communication. 
e. Tasking Through Imagery Viewing Times. It 
is desired that an interim system be able to access a 


crisis area within 12 hours of initial tasking and that 


within 12 hours of each imaging pass the data be available 
for initial viewing in Washington. 

In the remainder of the paper all concepts considered 
are listed and described. A screening process reduces the 
number of concepts to the most promising. Finally, these 


latter concepts are addressed in terms of photo-satellite 


system mixes. 
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Description of Interim System Candidates: 
| 


[ 
iThe interim systems conSidered following the January 


1971 ExCom meeting are listed and described below. Systems 
specifically mentioned at the meeting are marked with an’ 
asterisk. The others are variants of those mentioned or 
the result of additional proposals. 

i 


* Tncreased Number of HEXAGONS and GAMBITS 


The concept of an increased number of existing systems 
envisions an improved posture for crisis response by pro- 
viding for a photo reconnaissance satellite on orbit con- 
tinuously. This approach provides an overall collection 
capability well in excess of standing requirements. No 
system modifications unique to the crisis response role 
would be accomplished. Six HEXAGONs and six GAMBITs 
annuallly with the current mission durations of thirty days | 
and twenty days respectively would yield 300 photo-satellite 
dayS on orbit initially. An early increase in HEXAGON mission 
life Ito 45 days appears reasonable and present development 
will produce 27-day GAMBITs next year followed by up to 
32-day missions by early 1974, comfortably exceeding a 360 
dayS on-orbit goal. 


* CORONA 6-PACK 


The CORONA 6-PACK is based on an initial concept of 

the present AGENA vehicle and J-3 24-inch focal length camera 
system and six scaled down MARK VB reentry vehicles. A 
refurbished ATLAS booster would be used to accommodate the 
added! payload weight and support a quick launch reaction 

time (8-12 hours), This system could be operational in 

24 mopths but would not achieve the 3-5 foot resolution 
requirement. An improved 36-inch focal length camera meeting 
resolution requirements could be incorporated with only 
moderate structural changes and could be operational in 29 


months. The plan shown envisions initial operation in 24 
month from go-ahead with six systems using the J-3 camera 
followed by a phase-in of the improved camera 18 months later. 
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| * GAMBIT 6-PACK 


THe GAMBIT 6-PACK concept is based on the use of the 
existing GAMBIT system modified to employ six smaller reentry 
vehicles of Lockheed design, Five of the RV's would be used 
to return film from the prime camera, the sixth being used 
for the Astro Position Terrain Camera film and tape recorder 
return. The additional payload weight with the GAMBIT Titan 
IIIB booster would result in an inclination penalty versus 
the standard GAMBIT (88 vs 110 degrees). There is the 
possibility that this could be off-set by minor booster 
modification, Six GAMBIT 6-PACKS annually are envisioned 
to satisfy standing surveillance requirements and provide 


added collection capability for crisis response, 


GAMBIT 3-PACK 


The GAMBIT 3-PACK was an offshcot of the GAMBIT 6-PACK 
effort and is a more straightforward, less complex and per- 
haps less expensive approach. The configuration would consist 
of the jcurrent GAMBIT system but with three rather than the 
present two MARK V reentry vehicles, The inclination penaity 
from inicreased payload weight as compared to the standard 
GAMBIT |(95 vs 110 degrees) is less than that of the 6-PACK 
and the development of a smaller bucket would not be required. 
Like the 6-PACK, six missions per year would be required to 
satisfy standing requirements and provide added capability 
for crisis response, Fewer RV's would be available for more 
frequent data return, however (18 versus 30) 


HEXAGON VARIANT 


One HEXAGON concept was submitted and others are possible. 
The concept provided envisions the HEXAGON vehicle modified to 
replace one of four reentry vehicles with a module containing 
eight NIA RK V RV's and extending the mission lifetime to about 
120 days. A possible mission profile would involve HEXAGON 
search/surveillance collection against standing requirements 
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during about the first 30 days, using the three main RV' 
followed by ¢O days in a cris is response mode with eight 
smaller RV's available for rapid data return. Proper schedul- 
ing of four HEXAGONS/year could result in 120 days of normal 
collection and 360 days of potential crisis response. A 
variation would be to provide for transfer of film between 
main anid crisis RV's on command. Other configurations such 
as replacement of the four current RV's with 16 MARK V RY's 


were considered but not costed. 
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| * FILM READOUT GAMBIT (FROG) 


{ 

Film Readout GAMBIT is based on the existing GAMBIT 
Spacecraft and booster, the 175-inch focal length R-5 lens 
and the minimum modifications necessary to provide longer 
life and a quick response readout capability. Readout is 
accomplished by Laser scanning film which has been developed 
on board, The resulting analog video signal is transmitted 
directly to a ground station where it can be reconstructed 
into hard copy or retransmitted via communication satellite 
to for reconstruction of the hard copy. 
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Screening of Candidate Systems: 


The purpose of this section is to describe the 
rationale which led to the selection of the most promising 
approaches, The selection process took into consideration 
cost,| development time and performance against the interim 
crisis requirements, A number of supplementary factors 
were considered, These included surplus performance 


capability applicable to other requirements, the depth 


} 


bo which each approach had been studied, and the level of © 
| | 

confidence in cost, schedule and performance estimates. 

The interim system proposals were divided into the 

i ee 


following categories to facilitate their evaluation: 


{ 


a. Additional Existing Systems 
b. Multiple Reentry Vehicle Variants of 
Existing Systems 


| c. Special Purpose Crisis Systems 


| d, Readout Version of Existing Systems 


In order to avoid repetition, the most promising concepts 
will not be discussed in detail here since they are discussed 


in depth in the next section, 


| 

Any concept for achieving a crisis response capability 
from photo-satellites must be predicated on additional col- 
lection capability, timely availability of a suitable system 
on orbit and rapid, frequent imagery return. Additional 
existing systems, such as the six HEXAGONS/six GAMBITs mix 
described in the previous section, would provide enhanced 


Additional Existing Systems 
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i 
collection capacity and on-orbit availability. At the 
time of any given crisis, available capability would be 
limited by the system then on orbit. HEXAGON and GAMBIT 
are not well suited to a crisis role, especially with 
regard to daily imagery return, nor are they amenable to 
quick] launch reaction to supplement expended on-orbit 
capability. The decision to return reentry vehicles 
early| to provide timely crisis imagery would always have 
to be! weighed against the impact on standing require- 
ments| collection in terms of mission film wastage, The 
unit costs of GAMBIT and particularly HEXAGON are high 
versus the useful crisis capability gained, More detailed 
considerations as to performance, cost and crisis require- 
ments| satisfaction could be presented; however, it is 
evident that this approach is not a viable option. 


Multi Reentry Vehicle 
Variations of Existing Systems 
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This category of candidates includes 6-PACK and 
3-PACK GAMBIT, HEXAGON variant, 6-PACK CORONA and 
GAMBIT and HEXAGON candidates would represent modifications 
to on-going operational systems which would enhance crisis 
response, The CORONA and candidates would represent 
add on systems dedicated to crisis response, 


Phe GAMBIT 6-PACK achieves some improvement over the 
current configuration with regard to crisis data return. 
A possible annual mix would consist of four 45-day 
HEXAGQNS and six 27-day GAMBITs yielding near continuous 
satellite days on orbit. HEXAGON would expend 30 days each. 
quarter (120 days/yr) on standing search/surveillance 
requirements leaving 15 days/quarter (60 days/year) 
available for crisis coverage, GAMBIT collection against 
standing surveillance requirements each quarter would require 
20 days/quarter (80 days/year) leaving 82 days a year available 
for cnisis coverage, The 142 days available for crises 
would iappear rather favorable on the basis of 3-5 situations 
per yéar of up to 30 days duration each, When analyzed in 
terms jof a given crisis occurrence, however, a different 
aspect} emerges, A best case would be a crisis breakout at 
the start of a GAMBIT mission, The entire mission could be 
devoted to crisis coverage without impacting normal collection 
and all resolution requirements would be met. Daily imagery 
return, however, could only be effected for five days with 
considerable film wastage. GAMBIT is also somewhat limited 
in area coverage and in repetitive access capability. A worst 
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case would involve a crisis breakout at the start of a 
HEXAGON mission, While the film on board could yield 

up to 15 days of crisis coverage without affecting normal 
collection, only four RV's would be available for film 
recovery. Daily imagery return could therefore be effected 
for only four days, and then only with severe impact on 
normal collection due to early mission termination and 

film wastage, HEXAGON would not meet the higher resolution 
requirements although its access capability is somewhat 
better than GAMBIT. 


Similar considerations apply to a like option involving 
a GAMBIT 3-PACK with the exception that significantly fewer 
GAMBIT RV's would be available for rapid data return, 


The 3 or G-PACK modification to GAMBIT is considered 
to be well conceived and costed. The 3-PACK carries less 
cost and risk because no new RV development is required, 
It is| interesting to note that the cost of providing 18 
GAMBIT RV's per year using the 3-PACK would cost more than 
attaining the same end with nine of the present systems 
because unit costs are reduced as the production rate is 


increased. 


The HEXAGON Variant initially appears attractive 
because of the larger number of crisis collection days 
available and the apparent low cost. Four missions/year 
would) yield 360 potential crisis collection days on orbit, 
however, the currently planned reduction to three HEXAGONS / 
year in FY-1975 and subsequent years would require additional 
systems with attendant cost increases if this capability 
were ito be maintained, Assuming a HEXAGON Variant on orbit 
at the time of crisis breakout, considerable time and area 
coverage would be possible. The 8 RV's, however, would 
permit only 8 daily imagery returns, following which the 
crisis capability would be expended. System failures 
would result in a loss of both normal and crisis collec- 
tion lcapability since additional capability in the form 

of additional systems is not provided. The concept would 
introduce additional complexity into a film path whose 
development has had a history of difficulty. HEXAGON has 
yet to be proven on orbit in its present configuration, 


From the foregoing discussion, it is evident that the 
HEXAGON and GAMBIT candidates might provide adequate crisis 
coverage for historical purposes, but would be quite Limited 
in providing timely repetitive imagery return which could 
affect national decisions during a crisis period. 
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The CORONA 6-PACK and candidates offer consid- 
erable crisis performance advantages over the other options 
discussed in this section. Both would have an 8-12 hour 
quick) launch reaction capability giving considerable flexi- 
bility with regard to optimum orbit selection and consid- 
eration of weather conditions in the target area. Since 
they - are dedicated crisis systems, crisis collection and: 
rapid imagery return would be accomplished without impact 
on the normal collection activities. A bonus effect 
would) be their capability to provide backup to HEXAGON 
and GAMBIT in the event of_system failures and/or special 
collection contingencies, | 


The CORONA 6-PACK would 


offer|a Similar option at a somewhat degraded level due to 
the fewer ober of RV's. Both systems could operate for 
up ee launch with less frequent data return, 
Coverage and access aspects of the performance of both 
systems would be quite favorable. The camera and 

the new camera variant of the CORONA G-PACK would meet all 
resolution requirements save e foot requirement for 
precise identification, aia oe CORONA systems are 
based! primarily on existing and proven components. As film 
return systems they can be regarded as totally conventional 
in their approach and completely amenable with past cpera- 
tionall experience, It is clear that some development risks, 
however, are involved; the scaled down RV's, camera systems, 
AGENA| vehicle modifications and system integration being 
eases) in point. Performance characteristics would fall 
short, of providing imagery for viewing within twelve hours 
of acquisition. Additive costs of these systems are rela- 
tively high, but are comparable to other candidates such 

as the 6-PACK GAMBIT. While neither 6-PACK CORONA nor 


were selected as preferred approaches, their combina- 


tion pf coverage and cost make them more attractive than 
the aonett and HEXAGON candidates. 


| Special Purpose Crisis Systems 


his category includes 
The first two were eliminated from further consideration 
during the screening process. The rationale for that decision 
will be summarized here. Since was selected, a 
Hetailed discussion of it is in the section on selected concepts. 
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The Film Readout GAMBIT (FROG) is the only concept 
considered under this category. It is discussed in the 
next section, 
ae 
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Selected Concepts: 


iThe most promising interim system choices are 


~described below with emphasis on how they fit into the 


overall NRO photo-satellite mix. 
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Performance: A system of two on-orbit FROGs 


a. 


Approved for Release: 2021/04/08 C05096641 


HANCLE VIA 


FROG 


This option results in a first launch 


rom go-ahead. Costs are predicated on a launch 

per year which typically results in two systems 
GAMBIT and possibly HEXAGON would phase down to 
s each per year following FROG IOC, 


(Assuming 1 May go-ahead. By delaying until 


Y-72 costs are reduced to $108 million. ) 


7 72 73 74 7 76 477 Total 
rrine Too" 1005: S206 4,5 0 0 9) 16044 
Ge “Tstel iocO TOL 10 L2o 105.7. 102.9 675.4 
vehicle launched cost is $36.7 million. 
would be 


t a high percentage of the nominal interim crisis 


quirements. Furthermore, such a system, particu- 
not fully engaged in responding to fast-breaking 
would be able to collect effectively against 
a major 
near-real-time requirements, 
timated performance of a two-spacecraft system 
follows: 

Number of Critical Situations: The system 
ly exceed the requirement (three to five 
per year), It would have the capability 
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to se euen on a daily basis against several concurrent 
eeeat Situations, being limited primarily by film 
seene oe and readout rates, 
| b, Access and Duration of Sustained Operations. 


The system would be able to sustain the required daily 
access to one or more widely separated crisis areas for 


periods of any duration, not just the required one month. 


NormaL Ly the system should also be able to collect a 

| 
ar eee arene sample of crisis-associated warning and 
indications imagery. It might fall short in this category, 


however, if collection against multiple crisis areas 


required that both spacecraft. be placed in daily repeating ~ 
orbits: 


c.. Targets Imaged and Capacity. The system 


norma Lly should be able to satisfy the requirement for 
daily) search of areas totaling up to 4000 square nautical 
miles, Some difficulty might be encountered in accom- 


plishing the required daily search of lines of communi- 


cation totaling up to 300 nautica: miles in length. 

How well the system performed in this category would be 
largely a function of the length and orientation of the 
Lines of communications and their proximity to the area 


and installation targets, In the worst case, it should 


: 
take no more than two days to provide complete coverage, 


oe 
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Most of the installation-type targets located near 
or within a crisis area could be accessed on the required 
? 


daily,basis, but it might not be possible to frame every 


selected target in cases where target concentrations 


cause’ tasking conflicts. Addition of the pitch agility 
capability would alleviate this problem, At worst, however, 
nearly all of the designated installation-type targets 
BnOMe be frameable every other day and the highest priority 
targets on a daily basis. In addition, stereoscopic 


coverage could be provided on selected targets. 


-d. Ground Resolved Distance (GRD). The potential 


colleetion capabilities listed above would be achieved at 
the required GRD's of two to three feet for the surveillance 


of ingtallations, and three to five feet for search of 


areasiand lines of communication. Under the special circum- 
stances requiring a one-foot or less capability for the 

4 
precise identification of equipment types, a FROG spacecraft 


could|/be maneuvered into an orbit with a lowered perigee, 


and then be returned to its norma: orbit. Such an adjust- 


| 


ment could be performed several times during the one-year 


spacecraft lifetime. 


e. TasSking Through Imagery Viewing Times. 


Through its orbit-adjust capability, a FROG spacecraft 
should normally be able to access a crisis area and estab- 


lish 4 one-day repeating access cycle within 24 hours from __- 
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initial tasking. On the basis of a random cri 


tion and random spacecraft positions, the average minimum 
{ é 


time between initial tasking and initial access for either 


sis 


loca- 


spacecraft is near the required 12 hours (less if the 


spacecraft with most timely access were always selected), 


After; daily access is achieved, the response times 


(imaging through initial viewing at Washington) should 


mane) 


of the crisis area relative to the New Boston readout 


} 
} 


station. This time range would satisfy the 
12-hour response time. More rapid response 
be attained by adding a readout station and 


Satellite Communications System II data link to Washington, 


since} 


Discussion: 


times could 


it was studied extensively in 1965-66 and then 


The FROG development is well understood 


studied again starting in November 1970, It is based on 
| 


an existing spacecraft and optical system. As a result, 


between 2.5 and 13.0 hours depending on the location 


normal required 


using a Defense ™ 


the cost, schedule and performance of FROG can be predicted 


with high confidence, 


interim system requirements, and in addition, 


very well against the full near-real-time requirements. 


Accordingly, its development would not only provide an 


it performs 


FROG generally meets or exceeds the nominal stated 


interim system but would also allow time for further 
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} 
i 
i 
| 
i 
i 
| 
| 
{ 
i 
i 
| 


refinement of the EOI design to the point where it would 
Sree be able to replace an existing system, We believe 
that to be cost-effective, future systems should supplant 
existing systems from the overall systems mix, 


The’ FROG itself has the advantage of several growth 
modes, The basic FROG film readout approach technique 
couldibe part of a hybrid film return - film readout 

system which would provide VHR photography from low (90 NA) 
altitude and then orbit adjust to a higher altitude to 
operate as a near-real-time film readout system, The 

FROG concept also has a growth path where the film readout 
module is replaced with the tape storage camera. 

In view of the obvious desirability of introducing 

new systems which supplant existing systems, the growth plan ee 
in which EOI would be designed to grow into a near-real-time | y 
“area coverage/search system replacing HEXAGON and in which 
FROG Lena grow to a VHR capability replacing GAMBIT is 

a very attractive approach, 

Since FROG has considerable excess capability above _ 
the interim system requirements, it can reduce the required : 

GAMBIT launches to two per year. 

Since FROG is a modified GAMBIT spacecraft, the 

deletion of two GAMBITs while adding three (2,8) FROGs 


\ 
| 
i ee | 
per year results ina cost off-set, The two GAMBIT deletion | 


peta a conrror no BYE- 12754-7121 
PEVPE RA BEE i te 
, BY ER ih Th Stee copy. oF Comes 


CONTROL SYSTEM FYCIUNDEN FON anitngs tic PE RANIMNG PAGE 24 OF 60 PAGES 
Approved for Release: 2021/04/08 C05096641 


wNOLE Via 
Satara | 


{ 
oe oe avi ANN 
CONTROL SYSTEM 


Approved for Release: 2021/04/08 C05096641 


avoids $50 million per year in FY-76 and FY-77 and somewha 


in earlier years, Thus, over the five-year period 
¥-1973 through FY-1977, the cost off-sex resuiting 


from FROG is estimated to be $180 to $200 million agains 


a) 


CGntnde ay¥STem 


the estimated FY-1971 through FY-1977 cost of $675 million. 


t 
|; Based on its performance, FROG could also reduce 
TEX/GON launches to two per year with an apparent added 


potential for cost off-set. It is uncertain if sucha 


unit, costs and the impact of an occasional HEXAGON system 


failure would be severe, 


i 


| It should be noted that the FROG schedule quoted 


course of action is desirable, however, since much of the 
i 
i 


Oidance would probably be lost in increased HEXAGON 


herein is 30 months to IOC, The pacing item is the optical 


system schedule which in turn is based on no manpower 


buildup at Eastman Kodak, SAFSP has estimated that the 


schedule could be shortened four to Six months if Eastman 


i 
fodak were to add the necessary manpower. 


in the near years, $108 million in FY-1972, $130 million 


in FY-1973 and $102 million in FY-1974 (assuming 1 August 


go-ahead). However, the savings resulting from reducing 


to two GAMBITs per year partially off-sets the FROG recurring 


‘ 


costs resulting in a net annual recurring cost of about 


$40 million after FY-1974., - 
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The obvious disadvantage of this mix is the high cost 
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